Despite the characterization of some Burkholderia cepacia complex exopolysaccharides (EPSs), little is known about the role of EPSs in the pathogenicity of B. cepacia complex organisms. We describe 2 Burkholderia cenocepacia (genomovar III) isolates obtained from a patient with cystic fibrosis (CF): the nonmucoid isolate C8963 and the mucoid isolate C9343. Both isolates had identical random amplified polymorphic DNA patterns. C9343 produced a capsule composed of the EPSs PS-I and PS-II, as well as a-1,6-glucan. These isolates exhibited several phenotypic differences: C8963 synthesized octanoyl-homoserine lactone and produced biofilms, but C9343 did not; in a mouse model of pulmonary infection, C8963 was cleared more rapidly than was C9343; and C9343 interacted poorly with macrophages and neutrophils, compared with C8963, suggesting that the C9343 capsule interfered with cell-surface interactions. Overproduction of EPS by C9343 resulted in a mucoid appearance and interfered with cell-surface interactions and clearance in an animal model. This mucoid colonial appearance could enhance the persistence and virulence of this important CF-related pathogen.
than other genomovars in both in vitro and in vivo models [5, 6] and are more proficient at forming biofilms in vitro [7] . The biofilm mode of growth is important in CF-associated pulmonary infection [8, 9] and has been well-studied in the CF-associated pathogen Pseudomonas aeruginosa [10] . Alginate exopolysaccharide (EPS) produced by P. aeruginosa makes up its biofilm matrix and mucoid capsule. The emergence of mucoid P. aeruginosa in colonized patients with CF often correlates with declining lung function and bacterial abrogation of host immune defenses [11] [12] [13] . Reports of mucoid BCC isolates from patients with CF indicate that production of EPS by these organisms may be important in their pathogenesis [14, 15] .
Our recent study demonstrated that alterations to the cell surface of a B. cenocepacia strain correlated with its persistence in a model of pulmonary infection [16] . Changes were observed in piliation and production of EPS, but an altered colonial appearance was the most distinguishing feature. The present study describes 2 sequential isolates obtained from a patient with CF: C8963 was a nonmucoid B. cenocepacia isolate, and C9343 was a mucoid B. cenocepacia isolate that appeared to be a variant of the nonmucoid isolate. The present study was undertaken to determine whether overproduction of EPS conferred characteristics on mucoid B. cenocepacia that contributed to its pathogenicity.
MATERIALS AND METHODS
Bacterial isolates and growth. B. cenocepacia C8963 (nonmucoid) and C9343 (mucoid) were genomovar III, recA group A [4] isolates obtained from a patient with CF. B. cenocepacia isolate C1257, also obtained from a patient with CF, produced larger amounts of octanoyl (C 8 )-homoserine lactone (HSL) than did other BCC isolates [7] . Organisms are deposited in the Canadian B. cepacia Complex Research and Referral Repository (Vancouver, British Columbia). Bacteria were maintained on Columbia agar containing 5% sheep blood (PML Microbiologicals) and grown in Luria broth (LB) at 37ЊC, with shaking. Growth on modified yeast extract-mannitol (YEM) agar, for production of EPS, was performed as described by Chung et al. [16] . Motility agar consisted of basal salts [17] containing 10 mmol/L citrate (BSMC) and 0.3% (wt/vol) agar. Swarm agar consisted of BSMC containing 0.1% (wt/vol) casamino acids and 0.4% (wt/vol) agar.
Transmission electron microscopy (TEM). Samples were prepared as described elsewhere [16] and were viewed on a Hitachi H7600 transmission electron microscope at 80 kV.
Random amplified polymorphic DNA (RAPD) and pulsedfield gel electrophoresis (PFGE) typing. Bacterial DNA was isolated and subjected to analysis by RAPD and PFGE, as described elsewhere [18, 19] .
Mice. Female BALB/c mice were purchased from Charles River Laboratories. Housing and care were in accordance with University of British Columbia Animal Care Committee and Canadian Council on Animal Care regulations. Mice weighed 15-19 g and were 6-8 weeks old at the start of each experiment. Animal health was monitored daily by use of a grading system, as described elsewhere [20] .
Infection of mice. Infection of mice was performed as described elsewhere. [20] Bacteria were grown in LB for 16 h, harvested, resuspended in fresh media, and grown for 1.5 h. Bacteria were harvested and resuspended in PBS. Before intranasal challenge, mice were anaesthetized with 60 mg/kg ketamine hydrochloride (MTC Pharmaceuticals) injected intraperitoneally. Bacteria were delivered drop-wise to alternate nares, at a dose of ∼ cfu/40 mL. At 3 h and 1, 2, and 4 days after infection, 7 2 ϫ 10 groups of 3 mice were killed by cervical dislocation. Excised lungs were weighed, homogenized, diluted in PBS, and spotted on trypticase soy agar to enumerate bacteria.
Serum sensitivity assay. Each BCC isolate (10 6 cfu/mL) was suspended in Hanks' balanced salt solution containing 0.1% (wt/vol) gelatin (gHBSS). Pooled human serum (PHS) was added, to a final concentration of 10% (vol/vol), and bacteria were incubated for 3 h at 37ЊC with mixing. Samples were collected at 0 and 3 h, and bacteria were enumerated by viable count after dilution in PBS (pH 7.4) and growth on LB agar. Bacteria were considered to be serum sensitive if a 11 log 10 cfu/ mL decrease was observed in the presence of PHS and were considered to be serum resistant if there was no loss of viability.
Isolation of human neutrophils. Collection of blood from healthy adult volunteers was performed according to the University of British Columbia Clinical Research Ethics Board protocol C02-0216. Peripheral blood neutrophils were isolated from venous blood by use of the method of Boyum et al. [21] . Neutrophils were suspended in Krebs-Ringer glucose balanced salt solution (120 mmol/L NaCl, 4.9 mmol/L KCl, 2.5 mmol/ L MgSO 4 , 1.7 mmol/L KH 2 PO 4 , 9.3 mmol/L Na 2 HPO 4 , and 1.0 mmol/L glucose) containing 1 mmol/L CaCl 2 (KRGC) and were stored on ice until use.
Isolation of human monocyte-derived macrophages (MDMs). MDMs were generated from peripheral blood mononuclear cells isolated as described elsewhere [22] and were cultured in the presence of 10% (vol/vol) autologous serum and 0.1 mg/mL macrophage colony-stimulating factor (Research Diagnostics).
Adherence of bacteria to neutrophils and MDMs. Leukocyte interaction assays used freshly isolated neutrophils and day-5 MDMs. For 2-and 4-h assays, bacteria were added to neutrophils in KRGC or to MDMs in gHBSS, 5 5 1 ϫ 10 1 ϫ 10 at a ratio of 50 bacteria:1 phagocyte, and were incubated with mixing at 37ЊC with or without 10% (vol/vol) heat-inactivated PHS (hiPHS). Active interactions were terminated with icecold PBS. Leukocytes were recovered by centrifugation (170 g for 5 min at 4ЊC) and washed with ice-cold PBS to remove nonadherent bacteria. Cells were fixed with 2% (vol/vol) formaldehyde, centrifuged onto glass slides, and stained with 5% Giemsa stain. For 10-min opsonic assays, bacteria were added to polymorphonuclear leukocytes (PMNLs) in KRGC 6 1 ϫ 10 containing 0.3% bovine serum albumin and 10% (vol/vol) PHS, at a ratio of 20 bacteria:1 PMNL, and were incubated at 37ЊC with mixing. Where indicated, lyophilized C9343 EPS was rehydrated with KRGC and included at a concentration of 0.5% (wt/vol). Reactions were terminated with an equal volume of ice-cold 4% (vol/vol) formaldehyde, and PMNLs were washed and stained as before.
Extraction and purification of mucoid EPS. C8963 and C9343 were grown on YEM agar for 64 h at 37ЊC. EPS was recovered in 0.9% (wt/vol) NaCl, and liquefied phenol was added, to a final concentration of 5% (vol/vol). This mixture was stirred for 8 h at 4ЊC and then was centrifuged to remove cells. The EPS was precipitated with 4 volumes of cold 95% ethanol, recovered by centrifugation for 10 min at 9600 g, dialyzed against distilled water for 48 h at 4ЊC, and lyophilized. Crude EPS was purified by gel-filtration chromatography (Sephadex G-100; Pharmacia Fine Chemicals), followed by ion-exchange chromatography (DEAE-Sephacel; Pharmacia Fine Chemicals), and was equilibrated with 0.05 mol/L Tris-HCl buffer (pH 7.2). The column was irrigated with 0.05 mol/L Tris-HCl buffer (50 mL), and a gradient of 0-0.5 mol/L NaCl removed contaminating nucleic acids and lipopolysaccharide (LPS). EPS was characterized by nuclear magnetic resonance (NMR), mass spectrometry (MS), sugar composition, and methylation linkage analyses.
Analytical methods. EPS (0.5 mg) was hydrolyzed with 2 mol/L trifluoroacetic acid for 1 h at 125ЊC. Released sugars were converted to alditol acetate derivatives [23] and were determined by gas-liquid chromatography (GLC)-MS by use of a Hewlett-Packard chromatograph with a 30-m DB-17 capillary column (210ЊC [30 min ] to 240ЊC at 2ЊC/min). MS spectra (electron impact mode) were recorded by use of a Varian Saturn 2000 mass spectrometer.
EPS was O-deacetylated with 0.1 N NaOH for 16 h at 37ЊC. Samples were methylated by use of the Hakomori procedure [24] , followed by hydrolysis with 4 mol/L trifluoroacetic acid (for 1 h at 125ЊC) and derivatization. Permethylated alditol acetates were analyzed as described elsewhere [25] . Carboxyl group reduction of O-deacetylated EPS was performed as described by Taylor and Conrad [26] .
NMR analysis was performed with Varian INOVA 400 MHz and 600 MHz spectrometers with 5-mm probes. Measurements were made at 25ЊC and 50ЊC, at a concentration of 2 mg/mL in deuterium oxide. Chemical shifts are reported relative to the methyl resonance of external acetone at 2.225 parts per million (ppm) for 1 H-NMR spectra and 31.07 ppm for 13 C-NMR spectra. Growth of bacterial biofilms. Formation of biofilm was evaluated by growth in a continuous flow-cell assay [8] . An acidwashed glass coverslip was fixed to a Plexiglas chamber (dimensions, mm, 1 mm depth) with silicone sealant. The flow 5 ϫ 25 rate of 1:100 strength LB was 170 mL/min. The 2-h, stoppedflow inoculation used LB-grown bacteria at an OD 600 of 0.075. Resumption of media flow eliminated nonadherent bacteria, and formation of biofilm was monitored by staining adherent cells with Live-Dead Stain (Molecular Probes). Growth was monitored with a Zeiss Axioplan 2 microscope with a fluorescein isothiocyanate fluorescence cube. Formation of biofilm in LB supplemented with 0.5% (wt/vol) casamino acids was quantitated by use of a microtiter-dish assay, as described elsewhere [7, 27] .
RESULTS

Differing colonial appearances of sequential BCC isolates from a patient with CF.
A patient with CF was colonized for 111 years with B. cenocepacia. During the last 6 months of this patient's life, a second B. cenocepacia colonial morphotype was observed in the sputum samples. Colonies of the first BCC isolate were small, domed, and shiny in appearance. Colonies of the second isolate were larger and mucoid, with coalescence of the edges of adjacent colonies. Both isolates had identical growth rates in liquid media and limited motility on motility agar and did not exhibit swarming on swarm agar (data not shown). Both isolates possessed a polar flagellum, but no pili were observed by TEM. These isolates were designated nonmucoid (C8963) and mucoid (C9343).
To determine whether these isolates were related, total DNA was subjected to RAPD analysis using primer 270 [18] . Figure  1A shows identical RAPD group 01 patterns for both isolates [18] , suggesting that they were closely related. To confirm genetic relatedness, total DNA was digested with SpeI and separated by PFGE (figure 1B) [19] . There were 6 band differences between C8963 and C9343, indicating that a genetic rearrangement may have occurred. High intrinsic nuclease activity prevented resolution of intact chromosomes from these isolates. Because the RAPD patterns were identical for these isolates and because the patient had a long history of infection with the same B. cenocepacia clone, we suspected that the mucoid isolate C9343 arose from, rather than replaced, the nonmucoid isolate C8963.
Different rates of clearance for C8963 and C9343 in a mouse model of pulmonary infection. Chung et al. reported that a B. cenocepacia variant with a shiny colonial appearance produced more EPS and pili than did the parent strain from which it was derived [16] . Unlike the parent strain, the variant persisted in a mouse model of infection. To determine whether overproduction of EPS by C9343 could contribute to persistence, both C9343 and C8963 were tested in a mouse model. BALB/c mice were challenged with cfu, and the numbers 7 2 ϫ 10 of viable bacteria recovered from the lungs were determined ( figure 2) . In other studies, this model demonstrated clearance of B. cenocepacia by day 4 after infection [16, 20] . C8963 was reduced to cfu/g of lung by day 4, whereas C9343 4 2 ϫ 10 persisted at 200-fold higher numbers ( cfu/g of lung). Poor interaction of C8963 and C9343 with MDMs and differential binding of C8963 and C9343 by neutrophils. In pulmonary defense, one of the first phagocytic cells to interact with bacterial pathogens is the resident macrophage. C8963 and C9343 were tested for nonopsonic interaction with MDMs, and neither was bound efficiently. On average, !1 bacterium was bound per MDM for either C8963 or C9343 (table 1) . However, a higher percentage of MDMs bound C8963 (26.7%) than bound C9343 (7.8%). These observations suggest that mucoid EPS interferes with interactions taking place at the bacterial cell surface.
Neutrophils are the predominant phagocytic cell found in infected lungs of patients with CF [28] . We therefore tested the interaction of C8963 and C9343 with neutrophils in the presence and absence of hiPHS. Heat-inactivated serum was used in assays with prolonged incubation, since C9343 was sensitive to killing by PHS, whereas C8963 was resistant (data not shown). Both B. cenocepacia isolates produced rough LPS (figure 3), unlike P. aeruginosa, whose smooth LPS strains are serum resistant and whose rough LPS strains are serum sensitive [29] . Binding of nonopsonized B. cenocepacia by neutrophils was generally higher than binding of nonopsonized B. cenocepacia by MDMs, even though the MDM incubation time was longer (table 1). In the presence and absence of serum, neutrophils bound less to C9343 than to C8963. A higher level of binding by neutrophils was observed for both organisms, in the presence of hiPHS, but the binding of C8963 remained 3-fold higher than that of C9343 (table 1).
Significant interaction was observed when bacteria were incubated with neutrophils for 10 min in the presence of PHS (figure 4). Heat inactivation of PHS was not required, because the viability of C9343 was unaffected over the course of 10 min. Opsonized C8963 was bound by neutrophils within 10 min (figure 4A) . Cytochalasin D inhibited this association, indicating that phagocytosis of the bacteria was occurring. Binding of opsonized C8963 by neutrophils was ∼90-fold greater than binding of opsonized C9343. More than 90% of neutrophils bound C8963 by 5 min, whereas only 3% of neutrophils interacted with C9343 by 10 min (figure 4B). Figure 4C demonstrates that these ob- servations were consistent with neutrophils from several donors. The addition of 0.5% (wt/vol) EPS significantly reduced the binding of opsonized C8963 (figure 5). Together, these data strongly suggest that the mucoid EPS produced by B. cenocepacia C9343 interfered with binding and/or phagocytosis by both neutrophils and mononuclear phagocytes.
Production of a unique mucoid EPS by C9343. The mucoid phenotype of C9343 was obvious on solid media and was stable through 10 subcultures. The cell pellet of centrifuged liquid cultures of C9343 was large and easily disturbed, compared with the hard, compact pellet formed by nonmucoid C8963. This suggests that the C9343 EPS is closely associated with the cells. Production of EPS was increased by growing C9343 on YEM agar. C8963 did not produce mucoid EPS when cepacia [30] , and a doublet at 1.27 ppm corresponded to the methyl group of rhamnose. Integration of the 1 H-NMR spectrum recorded at 50ЊC indicated that the C9343 exoproduct consisted of BCC PS-I [30] , BCC PS-II [14] , and a-1,6-glucan, at a ratio of 0.6:1.0:1.0. The identity of the third component, a-1,6-glucan, was confirmed by 2-dimensional (2D) NMR experiments performed on an O-deacetylated sample. Viscosity differences allowed only a-1,6-glucan resonances to be observed when NMR was performed at 25ЊC (figure 6). C correlation NMR experiment (heteronuclear multiple quantum coherence spectroscopy). On the basis of sugar composition, linkage analysis, and 1 H and 13 C chemical shift data [31, 32] , an unusual 4.98-ppm signal was assigned to the anomeric proton of a-1,6-glucan. Table 2 contains a summary of  1 H and   13 C chemical shifts of a-1,6-glucan. GLC-MS analysis of O-deacetylated C9343 EPS confirmed that the sugar compositions of PS-I (with a disaccharide repeating unit containing glucose, galactose, and a pyruvate substituent) and PS-II (with a heptasaccharide repeating unit containing rhamnose, mannose, glucose, and galactose, at a ratio of 1.0:1.0:0.6:2.3) were identical to those reported for other BCC strains [14, 16, 33] . To confirm the presence of glucuronic acid, O-deacetylated EPS was subjected to carboxyl group reduction [26] , followed by sugar and methylation analyses. GLC-MS analysis of the hydrolysis products as alditol acetates revealed rhamnose:mannose:glucose:galactose ratios of 1.0:0.9:2.3:3.3. Reduction of the carboxyl group of glucuronic acid accounted for the additional glucose residue. Methylation analysis of the carboxyl-reduced polysaccharide detected a new derivative, 2,3,4-linked glucose, consistent with the published structure of PS-II [14] . Methylation analysis of native and O-deacetylated EPSs identified a significant amount of 6-linked glucose indicative of a-1,6-glucan.
Different biofilm formation and acyl-HSL synthesis by C8963 and C9343. There is increasing evidence that the opportunistic pathogens P. aeruginosa and B. cepacia exist as biofilms in the lungs of patients with CF [7, 8, 34] . Overproduction of alginate by P. aeruginosa has been shown to affect the structure of the biofilm matrix in which cells are embedded [35] . Acyl-HSL-mediated quorum sensing regulates production of virulence factors and formation of biofilm in P. aeruginosa and in some BCC isolates [7, 34, [36] [37] [38] [39] . C8963 and C9343 were tested for formation of biofilm and synthesis of acyl-HSL. C8963 synthesized a small amount of C 8 -HSL, but C9343 did not (data not shown). Accordingly, C9343 was unable to form a biofilm in either a flow-cell or microtiter-dish assay. The nonmucoid isolate, however, formed biofilms in flow-cell (data not shown) and microtiter-dish assays (figure 7). In the flowcell assay, C8963 formed microcolonies by 20 h, and larger cell aggregates continued to form throughout 6 days of growth. Few C9343 cells were observed to adhere to the coverslip of the flow cell throughout a 6-day experiment. The few adherent cells observed were present singly or in pairs but did not form microcolonies (data not shown).
To determine whether restoring C 8 -HSL could influence the growth of C9343 biofilm, a C8963 culture extract containing C 8 -HSL was added to a C9343 microtiter-dish assay. The extract was present in the same concentration as for a C8963 stationary-phase culture. Figure 7 shows that the addition of C 8 -HSL equivalent to the concentration produced by C8963 was unable to restore formation of biofilm to C9343, whereas planktonic growth remained unchanged. A stationary-phase extract from C1257, another B. cenocepacia strain that produces large amounts of C 8 -HSL [7] , was similarly unable to restore formation of biofilm to C9343 (figure 7). Consistent with the [32] . c See reference [31] .
data supporting the notion that EPS interferes with host defense, these results suggest that the mucoid EPS also interfered with other interactions at the bacterial cell surface.
DISCUSSION
The role of colonial morphotypes in the pathogenesis of BCC organisms in CF-associated pulmonary infection is poorly understood. We investigated the role of mucoid and nonmucoid colony appearance in B. cenocepacia isolates from a single patient. On the basis of identical RAPD group 01 patterns and similar SpeI PFGE patterns, by the criteria of Tenover et al.
[40], these organisms were "possibly related." These criteria, however, may not be sufficient to determine epidemiological relatedness for BCC organisms. BCC strains can be genetically complex and flexible, sometimes containing several mobile insertion sequences [41] . The results of the present study suggest that the mucoid C9343 isolate arose from the nonmucoid C8963 organism, rather than as a result of new strain acquisition. Although strain replacement has been described [3] , a study from the Vancouver CF clinic did not observe strain replacement within the same genomovar [42] . This led us to investigate whether the mucoid phenotype conferred patho- In mouse models of pulmonary infection, mucoid P. aeruginosa strains are more persistent than nonmucoid strains [43, 44] . A B. cenocepacia strain producing increased EPS and pili also persisted in a mouse model of pulmonary infection [16] . Our data demonstrate that clearance of C9343 from a BALB/ c mouse model of pulmonary infection is delayed, compared with that of C8963. Overproduction of EPS by C9343 was suspected as a contributing factor to the delayed clearance, possibly by masking bacterial surface ligands.
The poor interaction of C9343 with MDMs and neutrophils was further evidence that EPS interferes with leukocyte recognition. Although neither C8963 nor C9343 was bound efficiently by MDMs, the level of interaction with C8963 was consistently higher than that with C9343. Neutrophil binding of C8963 was 2.5-3-fold higher than that of C9343, whether opsonized or nonopsonized. EPS from C9343 significantly decreased binding of C8963 by neutrophils. These data suggest that the mucoid EPS masks bacterial surface structures normally recognized by MDMs and neutrophils. Ongoing experiments will determine the nature of EPS interference by testing the ability of complement and immunoglobulin to bind to C8963 and C9343. Alginate contributes to the persistence of P. aeruginosa in the lungs of patients with CF by interfering with opsonic and nonopsonic phagocytosis, scavenging reactive oxygen intermediates, and slowing diffusion of antimicrobial agents [11, [45] [46] [47] .
Characterization of the mucoid and nonmucoid B. cenocepacia isolates identified additional differences between these organisms that were apparently due to overproduction of EPS by C9343. Formation of biofilm by C8963, but not by C9343, in microtiter-dish and continuous flow-cell assays suggested that the C9343 EPS interfered with the ability of the organism to establish adherent microcolonies that could mature into differentiated structures. Because of nutrient limitation, the microtiter-dish assay provides a measure of the early stages of formation of biofilm, such as adherence to the substratum and formation of microcolonies. No C9343 biofilm was observed in the microtiter-dish assay, suggesting that C9343 is deficient in the early stages of formation of biofilm. Until genetic differences between C8963 and C9343 have been fully described, we must allow that unidentified factors may contribute to the observed phenotype, but the simplest explanation is that EPS prevents adherence to the substratum, similar to its interference in leukocyte binding.
The mucoid EPS was composed of B. cepacia EPSs PS-I and PS-II [14, 30] and the glucose polymer a-1,6-glucan. Dextran, a linear homopolymer consisting primarily of 1,6-linked a-glucose residues, interfered with the adherence of P. aeruginosa and several BCC strains to A549 pneumocytes [48, 49] . Dextran also prevented P. aeruginosa infection in neonatal mice [50] . These observations, together with our data, suggest that regulation of production of EPS is important for formation of biofilm, since overproduction of EPS decreases adherence and cell-to-cell interaction.
Consistent with its capacity to form biofilm, C8963 produced C 8 -HSL. Conversely, C9343 failed to form biofilm or synthesize acyl-HSL. Acyl-HSL-mediated quorum sensing regulates the formation of biofilm by BCC organisms [34] , although, in some strains, formation of biofilm may be acyl-HSL independent [7] . Although quorum sensing has not been shown to regulate the formation of biofilm in C8963, it is possible that it may be involved in the regulation of expression of virulence factors, as observed for other BCC strains [37, 51] and P. aeruginosa [38, 39, 52] . That expression of EPS may be regulated by quorum sensing and that loss of synthesis or of ability to respond to acyl-HSL could result in the overexpression of EPS is intriguing [53] [54] [55] . It is equally possible that synthesis of C 8 -HSL and production of EPS are controlled by other elements in the B. cenocepacia regulation hierarchy.
The capsule produced by C9343 is unique; it is composed of EPSs of structure similar to that of other BCC organisms [14, 33] , as well as a novel component, a-1,6-glucan. The a-1,6-glucan was tightly associated with PS-I and PS-II, because neither gel-filtration nor ion-exchange chromatography could separate the glucan from these molecules. It is unclear what a-1,6-glucan contributes to the structure of the EPS-glucan complex. Single a-1,6-glucose linkages confer structural rigidity to osmoregulated periplasmic glucans [56] ; however, in solution, a-1,6-glucan is a highly disordered, flexible, and compact random coil [57] . The elasticity of a-1,6-glucan [58, 59] may allow it to adopt a conformation promoting interaction with PS-I and PS-II, thereby contributing to a stable EPS-glucan complex. On the basis of integration of the 1 H-NMR spectrum of the C9343 native polysaccharide, at least 3 O-acetyl groups were present. O-acetylation of P. aeruginosa alginate has been suggested to contribute to this organism's resistance to opsonic phagocytosis [46] and could play the same role for C9343.
We have described a mucoid BCC isolate that is unable to synthesize acyl-HSL or to form biofilm. C9343 produces a unique capsule consisting of PS-I, PS-II, and a-1,6-glucan that interferes with recognition by MDMs and neutrophils, possibly by blocking surface ligands. Alteration of cell-surface interactions also prevented the formation of biofilm and contributed to delayed clearance from a BALB/c pulmonary model of infection. These data suggest that conversion to a mucoid phenotype may confer enhanced pathogenicity on B. cenocepacia when infecting a susceptible host.
